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© Filtering method and apparatus. 



© A filtering method and apparatus in which a 
chamber 10 has an inlet 18 and a filtrate outlet 18. A 
perforated base 14 is mounted within the chamber 
and a perforated piston 28 is spaced therefrom, the 
base and the piston extending across the chamber 
between the inlet and outlet A mass 34 of fibres fill 
the space 46 between the base and the piston. 
Means 24 are provided to move the piston away 
from and towards the base, to enlarge and reduce 
the size of the space and a backwash of fluid 
through the space 46 can take place in a direction 
away from the base and towards the inlet when the 
piston is moved back and forth during the backwash 
operation. 
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FILTERING APPARATUS AND METHOD 



The present invention relates to a filtering ap- 
paratus and method 

Solid-liquid separation and concentration tech- 
nology piay an important role in industry, espe- 
cially in the treatment of fine particles and colloids 
from dilute suspensions. Chemical processes which 
filter volumes of liquid mixtures containing solid or 
cellular- suspensions suffer severely -from plugging 
and colloidal fouQng of the fitter medium. For ex- 
ample, an important factor contributing to the suc- 
cessful running of any reverse osmosis plant is the 
quality of the pre-treatment of the feed. Reverse 
osmosis depends on having a dean flow of water 
to the membrane surface. If this does not occur, 
the membrane will very quickly become fouled, 
leading to loss in water flux and the need for a 
complete replacement of the membrance. Other 
areas where this technology plays an important 
role are in biotechnological downstream processes, 
food and drink manufacture, the production of ultra- 
pure water for use in the semi-conductor industry, 
boiler feed water production and water flood injec- 
tion for secondary recovery on off-shore oil produc- 
tion platforms. In a very large proportion of chemi- 
cal processes there is a need to fitter solids which 
have been used in the process or are created 
during the process away from the desired Squid 
which itself must be of the highest purity. Similarly, 
in the drinks industry, it is very often of the utmost 
importance to remove any solids, Especially yeast, 
to give the highest quality drink. The present inven- 
tion is directed to a method and apparatus for 
filtering, which term is used herein to include clari- 
fying and polishing. 

Existing processes have suffered a number of 
disadvantages particularly in removing the filtered 
solid material or filter cake, from the filtering me- 
dium and unless this can be satisfactorily carried 
out a high quality filtering cannot be successfully 
achieved. 

It is now proposed, according to the present 
invention, to provide a filtering apparatus compris- 
ing a chamber having an inlet aid a filtrate outlet a 
perforated base, a perforated piston, spaced from 
said base, said base and piston extending across 
said chamber between the inlet and the outlet a 
mass of fibres filling the space between said base 
and piston, means to move said piston away from 
and towards said base, to enlarge and reduce the 
size of said space, and means to cause a back- 
wash of fluid through said space in a direction 
generally away from said base, or piston 
(whichever is nearer the filtrate outlet) and towards 
said inlet 



The apparatus of the present invention makes 
use of a mass of fibres for carrying out the filtering 
operation and these can be compacted very tightly 
within the chamber by the piston so that very small 

s particle size solids can be filtered out. However, 
this would normally produce the difficulty of remov- 
ing these solids, when it is needed to clean the 
filter. The apparatus of the present invention en- 
ables this problem to be overcome because the 

io piston can be moved away from the base to en- 
large and reduce the size of the space there- 
between, thereby to separate the fibres of the mass 
from one another so that they can move freely 
relative to one another and so that the backwash 

rs fluid can therefore take with it the solids which 
have been filtered out by the mass of fibres. The 
effect is enhanced if the space between the base 
and piston is subsequently reduced in size and 
then enlarged several times. 

zo Advantageously the fibres are electrically con- 
ducting fibres and a particularly suitable form of 
such fibres are carbon fibres. The use of an elec- 
trically conducting film, especially a carbon fibre, 
enables one to take advantage of mounting elec- 

25 trades on the piston and the base and applying an 
electrical potential between the electrodes, so that 
an electrical field is set up in the space and thus In 
the mass of fibres. It has been found that this 
produces an even better filtering effect It is pre- 

so sumed that this is because ions are attracted to the 
electrically conducted fibres which are lightly 
charged due to the electric field across them. The 
polarity can be chosen to suit the particular ma- 
terial being filtered. 

35 During the backwashing action it is advanta- 
geous for the polarity to be reversed thereby re- 
leasing the solid particles which ted been attracted 
to the electrically conducting carbon fibres. 

The actual construction of the apparatus can 

40 take many forms. For example the piston can ei- 
ther be linearly reciprocable or can be pivotaily 
reciprocable, for instance in a semi-or part-circular 
chamber, but the linearly reciprocable piston is 
preferred and its movement can be effected, for 

45 example, by a pneumatic piston and cylinder ar- 
rangement 

It win be appreciated that during the forward 
movement of the fluid to be filtered, it first passes 
through the perforations in either the piston or the 
so base, whichever comes first in the direction of flow, 
then through the filter bed formed by the mass 
fibres, and then through the other of the perforated 
base and piston. 
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During the backwashirfg cycle, a flow of back- 
wash fluid is caused to move generally away from 
the base or piston, whichever Is nearer the filtrate 
outlet, and towards the Inlet This flow may be 
entirely, or in part only, introduced into the chanv s 
ber by passing through the base or piston 
(whichever is nearer the filtrate outlet) remote from 
the space. This ensures that none of the solid 
particles released from the mass of fibres will con- 
taminate the filtrate outlet side of the chamber. io 
However, some of the backwash fluid may be intro-' 
duced into the space in a direction transverse to 
the direction of movement of the piston, either 
internally of the mass or from the exterior of the 
mass of fibres within the space. Thus the piston 75 
may be provided with a piston rod which extends 
through the space and this may be provided with 
an internal duct to introduce backwash fluid out- 
wardly through apertures in the piston rod. Alter- 
natively, or additionally, means may be provided in 20 
the wall of the chamber to Introduce backwash fluid 
laterally through these walls into the space. 

Advantageously, a backwash outlet is provided 
adjacent the inlet for discharging the solid materials 
removed from the fibres during the backwash. 25 

The invention also provides a method of filter- 
ing comprising feeding a liquid to be filtered 
through a mass of fibrous material in a forward 
direction and, from time to time cleaning the mass 
of fibrous material by alternate expansion and com- 30 
paction thereof, while concurrently passing a clean 
backwash fluid through the mass of fibrous ma- 
terial. 

As indicated the fibrous mass used may con- 
sist of electrically conductive fibres, such as carbon as 
fibres and an electrical potential may be applied 
across the fibrous mass and the polarity of this can 
be altered during backwashing. It is also contem- 
plated that sterilising and/or sanitising chemicals 
may be included in the reverse flow fluid to <o 
sterilise and/or sanitise the fibrous bed and its 
containing chamber. Alternatively, or additionally, 
steam at an adequate pressure and/or temperature 
may be included in the reverse flowing fluid to 
effect sterilisation of the fibrous bed and its con- 45 
taming chamber. 

ft is also contemplated that ion exchange par- 
ticles or solution decolourising particles, such as 
activated carbon particles, may be included in the 
fibrous mass or, indeed, may be included in a so 
separate space upstream or downstream of the 
fibrous mass these or other particles may be used 
to de-cotourise the filtrate and, if desired, chemi- 
cals may be included in the reverse flowing back- 
wash fluid to regenerate the ion exchange particles 55 
or solution de-colourising particles wherever the 
latter may be placed. 



In order that the present invention may more 
readily be understood, the following description is 
given, merely by way of example, reference being 
made to the accompanying drawing, in which the 



of one embodiment of apparatus according to the 
invention. 

The apparatus illustrated comprises a chamber 
10 which is shown in the form of a vertically extend- 
ing cylinder, which is provided at its top wfth a 
cover 12 and at its bottom wfth a fixed perforated 
base 14 having perforations 15. Extending below the 
perforated base 14 is a filtrate outlet 16. The cover 
12 is provided wfth an inlet 18 for the fluid to be 
filtered and a second outlet 20 for discharging 
solids cleaned from the filter as will be described 
later. 

Axialfy slidable within the cover 12, and pro- 
vided wfth suitable seals (not shown) is a vertically 
extending piston rod 22, which is connected to a 
pneumatic piston and cylinder arrangement 24, for 
vertical reciprocation thereby. The piston rod 22 
has mounted thereon a perforated piston 26 in 
which perforations 27 can be seen. The piston 
carries an upper perforated electrode 28, the per- 
forations of which are in register with the perfora- 
tions 27. Similarly a lower perforated electrode 30 
is mounted on the base and has its perforations in 
register wfth the perforations 15 of the base 14. 

A filter mass in the form of a thick wad of 
carbon fibres is indicated by the general reference 
numeral 34 and is included in the chamber be- 
tween the perforated base 14* and the perforated 
piston 26. 

Pneumatic or hydraulic lines 36 are shown 
connected to the pneumatic or hydraulic piston and 
cylinder arrangement 24. 

Extending upwardly Into the filtrate outlet 16 is 
a main backwash feed pipe 38. Shown in phantom 
in the drawing is a piston rod extension 40 which is 
provided wfth several apertures 42. The piston is 
shown connected by means of a hose 43 to a 
dean backwash fluid supply. Similarly the chamber 
wall may be provided wfth backwash feed ap- 
ertures 44 surrounded by a manifold 45 which is 
similarly connected to the backwash fluid supply 
47 by a hose 48, for a reason to be explained later. 
Air or gas supply pipes 38A, 43A, 48A may be 
connected to a supply 48 of air or gas in parallel 
wfth the supply of backwash fluid. While three air 
or gas supply pipes have been shown, normally 
only one such pipe would be provided. As an 
alternative, air or gas may be caused to flow into 
the backwash fluid further upstream in the supply 
of this fluid. 
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In operation the pneumatic piston and cylinder 
arrangement 24 is actuated so that piston rod 22 is 
forced downwardly, whereby the perforated piston 
26 tightly compresses the carbon fibre mass 34 
against the base. Fluid to be filtered is fed in 
through the inlet 18 and passes downwardly in the 
chamber 10 through the perforations 27 In the pis- 
ton 26 and Its associated upper electrode 8 and 
then through the carbon fibre mass 34. The filtrate 
leaves via the perforations 15 in the perforated base 
14 and Hs associated lower electrode 30, to be di- 
scharged via the filtrate outlet 16. During this opera- 
tion, if desired, an electric field may be produced 
across the filter mass 34 by applying an electrical 
potential between the upper electrode 28 and the 
lower electrode 30. The polarity of this can be 
chosen to suit the material being filtered, so that 
solid particles in this fluid will be attracted to the 
carbon fibres. 

From time to time It will be necessary to clean 
the filter and this is achieved by turning off the flow 
of fluid to the inlet 18 and then operating the 
pneumatic or hydraulic piston and cylinder arrange- 
ment 24 to cause the piston 26 to rise thereby 
enlarging the space 46 in which the carbon fibre 
mass 34 is located, that Is the space within the 
chamber above the base 14 and below the piston 
26. This will cause the fibres to separate from one 
another. While this separation is taking place, clean 
backwash fluid Is passed In through the backwash 
feed pipe 38 and, 4f desired, also through the 
apertures 42 and/or the apertures 44. Backwash 
fluid will loosen the solid particles which have been 
extracted by the carbon fibre mass and the back- 
wash flow will pass out through the second outlet 
20 in the cover to be discharged as appropriate. 
Advantageously the piston 26 is reciprocated a 
number of times during this backwash alternately 
to enlarge and reduce the size of the space 46 so 
that the fibres are compacted and loosened al- 
ternately. The stroke of the piston and the speed of 
its reciprocation may be varied, either to suit a 
particular filtering operation and/or during a particu- 
lar backwash. At the same time, the electrical po- 
tential appearing across the electrodes 28 and 30 
may either be removed or reversed or Its polarity 
alternated. 

It is important that the backwash should always 
be away from the base but nonetheless the actual 
flow of backwash fluid need only include a minor 
proportion through the main backwash feed pipe 
and, if desired, • a mayor portion could be fed 
through the apertures 42 and/or 44. It is also possi- 
ble to inject air or gas into the bed during back- 
washing, either through any of the supply pipes 
38A, 43A, 48A or it may be mixed with the back- 
wash fluid earlier in the supply. This assists in 
more uniform expansion of the bed. 



It Is contemplated that one could include a 
number of other components in the filtering mass 
for example activated carbon particles, which could 
be used to assist in polishing and in de-colouring a 

s filtrate and the backwash can include the chemicals 
or steam to regenerate or sterilise the ion ex- 
change particles and/or the fibres in the mass 34. It 
is also contemplated that a second piston could be 
provided and that this could have on one side the 

10 carbon fibres and on the other side carbon par- 
ticles and that the movement of the second piston 
could be made independently or simultaneously of 
the main piston. This could be achieved, for exam- 
ple, by having a lost motion connection between 

75 such a second piston and the piston rod extension 
40 so that as the piston 26 first rises, the second 
piston could initially remain stationary and then 
subsequently rise during the latter part of the up- 
ward movement of the piston 26. The operation 

20 would then take place in reverse when the piston 
rod In lowered. 

It Is also contemplated that the enlargement 
and contraction of the size of the chamber 46 could 
. be augmented by reciprocation of the base. 

25 While the piston has been shown at the top 
and the fixed base at the bottom, the orientation is 
of little consequence. Similarly while the arrange- 
ment has been shown such that the fluid to be 
filtered moves first through the movable piston, the 

30 operation could equally be such that it moves 
through the fixed base first then through the filter 
mass 34 and finally through the movable piston. 

The chamber could alternatively be arranged 
horizontally and the backwash fluid could be trans- 

35 verse to the direction of movement of the piston. 



Claims 

40 L Filtering apparatus comprising a chamber 
(10) having an inlet (18) and a filtrate outlet (16), a 
perforated base (14), a perforated piston (26), 
spaced from said base (14), said base and piston 
extending across said chamber (10) between the 

45 inlet (18) and the outlet 06), a mass of fibres (34) 
filling the space between said base and piston, 
means (24) to move said piston away from and 
towards said base, to enlarge and reduce the size 
of said space, and means (38 to 49) to cause a 

so backwash of fluid through said space in a direction 
generally away from said base, or piston 
(whichever is nearer the filtrate outlet (16)) and 
towards said inlet (18). 

2. Apparatus according to claim 1, wherein said 

55 fibres are electrically conductive fibres. 
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3. Apparatus according to claim 2, wherein 
electrodes (28,30) are mounted on said piston (26) 
and base (14) and means (32) are provided to apply 
an electrical potential between said electrodes. 

4. Apparatus according to any preceding claim, 
wherein said piston (16) is Hnearfy reciprocable 
within said chamber by means of a pneumatic or 
hydraulic piston and cylinder arrangement 

5. Apparatus according to any preceding claim, 
wherein said base (14) is also movable to enlarge 
and reduce the size of said space. 

6. Apparatus according to any preceding claim, 
wherein said means to cause a backwash of fluid 
include an inlet (38 9 38A) on the side of said base 
(14) or piston (26) (whichever is nearer the filtrate 
outlet (16)) remote from said space. 

7. Apparatus according to any preceding claim, 
wherein means (42,44) are provided to introduce 
backwash fluid into said space in a direction trans- 
verse to the direction of movement of said piston. 

8. Apparatus according to claim 7, wherein said 
piston is provided with a piston rod (22) which 
extends through said space and said means to 
introduce backwash fluid include means 
(43.43A.47.49) to feed fluid outwardly through ap- 
ertures in said piston rod. 

9. Apparatus according to claim 7 or 8, wherein 
means (44,45,47,48,48A,48) are provided to intro- 
duce backwash fluid laterally through the walls of 
said chamber Into said space. 

10. Apparatus according to any preceding 
claim, and further comprising a backwash outlet 
(20), adjacent said inlet (18), for discharging solid 
materia] removed from said fibres during the back- 
wash. 

11. A method of filtering a liquid comprising 
feeding a liquid to be filtered through a mass of 
fibrous material in a forward direction and, for time 
to time, cleaning the mass of fibrous material by 
alternate expansion and compaction thereof, while 
concurrently passing a clean backwash fluid 
through the mass of fibrous material. 

12. A method according to claim 11, wherein the 
fibrous mass consists of electrically conductive fi- 
bres and wherein an electrical potential is applied 
across the fibrous mass. 

13. A method according to claim 12, wherein the 
polarity of said potential is altered during the back- 
washing. 

14. A method according to any one of claims II 
to 13, wherein sterilising and/or sanitising chemicals 
are included in the backwash fluid to sterilise 
and/or sanitise the fibrous mass and the containing 
chamber. 



15. A method according to any one of claims II 
to 14, wherein steam at an adequate pressure and 
temperature are fed with the backwash fluid to 
effect steritistatlon of the mass of fibres and its 
5 containing chamber. 
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